Platelet-activating factor affects cytosolic free calcium concentration and prolactin secretion in GH4C1 rat pituitary cells.
Platelet-activating factor (PAF) is a naturally occurring pleiotropic mediator which acts via specific membrane receptors. In certain target cells, PAF causes elevations in cytosolic free Ca2+ concentration ([Ca2+]i); however, little is known of the effects of PAF on endocrine cells. Therefore, we have investigated the actions of PAF on [Ca2+]i in prolactin-secreting GH4C1 cells and have compared the effects with the well documented actions on these cells of thyrotropin-releasing hormone (TRH). GH4C1 cells were loaded with quin2/AM and fluorescence was measured in suspended populations. PAF induced a dose-dependent (10-100 microM) rise in [Ca2+]i which was slower in onset than that caused by TRH, peaking (200 to 400% above basal [Ca2+]i) at about 12 sec, and decaying over about 3 min to basal [Ca2+]i. Unlike TRH, PAF did not cause a secondary plateau phase of rise in [Ca2+]i. The terpene PAF receptor antagonist BN52021 inhibited the action of PAF on [Ca2+]i. Voltage-dependent Ca2+ channel blocker, verapamil (200 microM), antagonized the action of PAF on [Ca2+]i as did chelation of extracellular Ca2+. PAF also stimulated the secretion of prolactin in a dose-dependent manner (10 to 50 microM). The concentrations of PAF required to evoke responses in GH4C1 cells were considerably higher than those required in several other known PAF target cell types. The high concentration requirement in GH4C1 cells may be due to rapid degradation of PAF or the presence of low affinity receptors. We conclude that PAF can act, via cell surface receptors, on pituitary GH4C1 cells to alter [Ca2+]i by a pathway that enhances influx of extracellular Ca2+ through voltage-gated channels and then to enhance the secretion of prolactin.